PRISMATIC   AND   DIFFRACTION"   SPECTRA

13 on each side of A can be counted without difficulty if the
apparatus is perfected. One can convince himself easily of the
existence of a still greater number; and the only reason why
they cannot be counted is because they become longer and
longer, and consequently overlap more and more.

If the eye-piece of the telescope is so focused that, if the4
grating were away, the opening at the heliostat would appeal-
perfectly sharp, there are seen in the spectra produced by the
grating the same lines and streaks which I discovered in the
spectrum of sunlight produced by a good prism.*    This is of
special interest, because it makes it possible, as we shall see, to;
determine with a great degree of accuracy the laws of this:
modification of light produced by the mutual action of a great1
number of diffracted beams.    In the drawing I have represent-
ed in each spectrum only the strongest of these lines, those
with which we shall have to do hereafter; there is seen, how-
ever, especially in the longer spectra, a great number of lines,
exactly as with a prism.   The relative intensity of the lines and
their arrangement are the same as with a prism.    It is only
with reference to the relative spaces which in any one spec-
trum are occupied by different colors that there is a striking
difference between the spectra produced by the grating and the
prism.    On this account, and because with some kinds of grat-
ings the spectra are very small, one must be well acquainted
with the lines formed by a prism in order to know at once,
in spectra of every size, with which bands or lines he has to do.
This is all the more necessary because in the grating-spectra
which are far from the axis the lines are superimposed.

I shall call those spectra which are produced by a grating of
parallel threads "perfect spectra of the second class" so as to
distinguish them from others which arise from the mutual ac-
tion of a smaller number of beams, and in which the bands and
lines are not seen. These spectra have different properties, and
I shall call them "imperfect spectra of the second class."

In order to vary the conditions of the phenomena as much as
possible, I made gratings of wires of different thicknesses and

* I have described them in a memoir printed in the Denkscliriften der k.
5. Akademw der Wissensc7iaften for the year 1814-15, which bears the title,
"Determination of the refractive and dispersive power of different kinds
of glass with reference to the perfecting of achromatic telescopes," [This
wlume, page 2.]